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Description 

BACKGROUND OF INVENTION 

1 . Field of the Invention 5 

[0001] This invention relates to an improvement in a 
traditional brake cable-fixing device for a parking brake, 
in which the improvement affords an easy, effective and 
efficient installation of the brake cable onto a brake le- 
ver. 

2. Description of Related Art 

[0002] Figure 8 shows a conventional mechanical 
shoe actuating mechanism as is disclosed in the U.S. 
Patent No. 5,31 1 ,793, the disclosure of which is hereby 
incorporated by reference. This mechanism involves 
components comprising a strut (pressure bracket) a, a 
brake lever (actuating lever) b, a plate spring (elastic 
spring leg) c, and a brake cable d. 
[0003] The strut a has a space a 1 formed from its in- 
termediate portion toward its left end, and the brake le- 
ver b positioned in the space a, is pivotally supported 
by a pin e. 

[0004] I n addition , the left bottom side of the space a t 
is formed in a rectilinear shape. The strut a has a plated 
section at its right side, and a notched groove &2 is 
formed at the middle of the plated section. A right brake 
shoe (spacing lever) f engages the notched groove ag. 
[0005] The brake lever b is an integration of two 
plates, wherein forked legs are formed at each right end 
with a gap b., . The gap b t is so designed and sized to 
permit an inner cable d 1 of the brake cable d to pass 
through, but a nipple d 2 fixed to the top end of the brake 35 
cable d is blocked against passage through the gap b v 
Therefore, the nipple d 2 is hooked on a groove b 2 
formed on the forked legs. 

[0006] The left side of the brake lever b is positioned 
between two unconnected facing plates of the strut a *o 
(see Figure 8B) and is pivotally, rotatably supported with 
respect to the strut a by the pin e. The brake lever b has 
an engagement groove b 3 adjacent to that pivot section 
and engaged with a left brake shoe g. 
[0007] The plate spring c is in the shape of an open 45 
clasp comprised of a pair of elastic spring legs c 1( C 2 , 
each connected at one end with a vertex. One elastic 
spring leg c 2 is urged against curved outer edges b 4 of 
the forked legs at the free end of the brake lever b clos- 
ing a gap between the curved outer edges b 4 and the 50 
space a 1t and the other elastic spring leg c 1 opposite to 
ihe elastic spring leg c 2 angled at its free end is hooked 
on the right bottom of space a 1 of the strut a. 
[0008] When the brake cable d hooked on the brake 
lever b upwardly in Figure 8A is pulled, the brake lever 55 
b rotates counterclockwise with respect to the pin e, 
thereby pushing the brake shoe g to the left and pushing 
the brake shoe f to the right by a reaction force thereof, 



and thereby rotating the pair of brake shoes f and g to 
spread apart. 

[0009] The brake cable d is installed on the brake le- 
ver b in the following manner. The brake cable d is in- 
serted from an upper part of the Figure 8A, and the nip- 
ple d 2 advances in the space a 1 along the curved outer 
edges b 4 of the brake lever b at its free ends, deflecting 
the elastic spring leg Cg of the plate spring c. 
[0010] As the brake cable d is further pushed toward 
the elastic spring leg c 2 so as to cause the nipple d 2 to 
slide along and pass the curved outer edges b 4 of the 
brake lever b, the nipple d 2 is snapped in and is posi- 
tioned to be engaged with the groove b 2 of the brake 
lever b by a restoring force exerted by the elastic spring 
teg Accordingly, the brake cable d is positioned be- 
tween the forked legs of the brake lever b while the nip- 
ple d 2 is positioned on the groove b 2 of the brake lever. 
[0011] When the spring leg Cg of the plate spring c Is 
attached to the spring leg c 1f a gap between the spring 
leg c 2 and the curved outer edges b 4 of the brake lever 
b must be sufficient for the nipple d 2 to be passed 
through. 

[0012] With reference to Figure BA, if the letter L 
stands for a distance from a pivot point between the strut 
a and the brake lever b to a position where the brake 
cable d is pulled, and if the letter H stands for a distance 
from the pivot point between the strut a and the brake 
lever b to the brake shoe g, a lever-ratio in the mechan- 
ical shoe actuating mechanism may be represented as 
L/H. 

[0013] Effectiveness of the parking brake may be im- 
proved if the lever-ratio in the mechanism for mechani- 
cal operation becomes higher by setting the entire 
length of the strut a and the distance L from the pivot 
point between the strut a and the brake lever b longer. 
However, such a design causes a problem of enlarging 
the mechanism and a problem of complexity of the lay- 
out in the drum brake. On the other hand, if the mecha- 
nism is downsized and the distance L is shortened, the 
lever- ratio becomes smaller ultimately reducing the ef- 
fectiveness in an undesirable manner. The need there- 
fore exists for a brake cable-fixing device that is smaller 
in size without sacrificing lever-ratio. 

SUMMARY AND OBJECT OF THE INVENTION 

[0014] This invention was made to improve the 
above-points, and its object is to provide a brake cable- 
fixing device for a parking brake pursuing a downsized 
mechanism with the larger lever-ratio. 
[0015] In accordance with this invention, an entire 
length of the strut may be shortened without lowering 
the lever ratio of the mechanical shoe actuating mech- 
anism by designing the space formed between two fac- 
ing plates of the strut such that its upper half side is lon- 
gitudinally wider than its lower half side. Therefore, this 
invention enables to design the mechanism not only to 
be smallerbut also to improve the lever-ratio atthe same 
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time. 

[0016] Since an entire length of the mechanical shoe 
actuating mechanism is substantially shortened and 
compactiy designed, this invention is suitable for a drum 
brake utilized in a small size vehicle and has a significant 
economic effect. 

[0017] The space of the strut may be formed simulta- 
neously at the time the strut is formed by press. This 
facilitates the forming process and reduces the manu- 
facturing cost. 

[0018] The grooves on one ends of brake lever and 
the nipple of the brake cable are designed to be semi- 
circular, thus providing an engagement between the fac- 
ing surfaces and allowing smooth movement. There- 
fore, durability of the engagement section increases, 
and the inner cable under the nipple is not repeatedly 
deflected when operating the parking brake. 
[0019] This invention maintains a low amount of hor- 
izontal movoment in the pivot section between the brake 
lever and the strut even if the section makes a slight 
yawing movement, thereby providing assured engage- 
ment of the nipple and the inner cable with the brake 
lever. 

[0020] A funnel-shaped or flared-out portion may be 
formed at an entry portion of the strut into which a nipple 
of the brake cable is inserted. This facilitates an insertion 
of the nipple into a drum brake already installed onto the 
vehicle with a brake drum and gives superior brake ca- 
ble install ability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and other object and the attendant 
advantages of the present invention will become readily 
apparent by reference to the following detailed descrip- 
tion when considered in conjunction with the accompa- 
nying drawings wherein: 

Figure 1 is a partial plan view of a drum brake 
equipped with a mechanical shoe actuating mech- 
anism with respect to a first embodiment of this in- 
vention; 

Figure 2 is a cross-section view of Figure 1 taken 
along the line IMI; 

Figure 3 is an exploded view of the mechanical shoe 
actuating mechanism shown in Figure 1 ; 
Figure 4 is a cross-section view of the mechanical 
shoe actuating mechanism explaining another em- 
bodiment of this invention employing a spring 
means to restrict the rotation of the brake lever in 
the opposite direction of the brake cable being 
pulled; 

Figure 5 is an exploded view of the mechanical shoe 
actuating mechanism shown in Figure 4; 
Figure 6 is an explanation view of another embod- 
iment of this invention employing a dust boots of the 
brake cable as an elastic means; 
Figure 7A is a plan view of section positioning the 



brake cable with respect to another embodiment of 
this invention, the brake lever comprising one plate; 
Figure 7B is a side-view of a square nipple with a 
hole in the middle; 
5 Figure 7C is a cross-section view of Figure 7B taken 

along the line VII-VII; and 

Figure 8A is a front view of a section functioning as 
the conventional mechanical shoe actuating moch- 
anism; 

Figure 8B is a cross-section of Figure 8A taken 
along the line VIII-VIII. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] The first embodiment of this invention is ex- 
plained with reference to Figures 1-3 in the following 
section. 

[0023] Figure 1 is a partial plan view of a drum brake 
equipped with a mechanical shoe actuating mechanism 
20. Figure 2 is a cross-section view of the Figure 1 taken 
along the line 1 1— II, and Figure 3 is an exploded view of 
the mechanical shoe actuating mechanism. 
[0024] As base components, the drum brake has a 
back plate 1 0 and a stiffener 1 1 on which the back plate 
10 is superposed and fixed, both of which will be fixed 
on a stationary part of the vehicle, i.e., a vehicle body. 
[0025] A pair of brake shoes 12 and 13 is operated in 
connection with other components of the drum brake 
and is movably provided on the back plate 10. A shoe 
supporting portion 14a of an anchor block 14 supports 
one adjacent end of the brake shoes 12 and 13, and the 
other adjacent end of the brake shoes 12 and 13, not 
shown in Figure 1 , are connected with a linking member. 
[0026] The anchor block 1 4 is designed to be substan- 
tially L-shaped, and a seat portion 14b is tightly fixed on 
the back plate 1 0 and the stiffener 11 with two bolts 15 
in order to provide a stable shoe support. A shoe return 
spring 16 is stretched between the brake shoes 12 and 
13. 

[0027] In addition, the mechanism 20 for mechanical 
operation for brake shoes 12, 13 comprises members 
such as a brake lever 30, a strut 40, a brake cable 50, 
and other conventional component known to those of 
skill in the art. The brake lever 30 and the strut 40 are 
positioned adjacent to the shoe supporting portion 14a 
of the anchor block 14 and are extended between the 
pair of brake shoes 12 and 13. The brake lever 30 com- 
prises two facing plates, i.e., forked legs 30a and 30b, 
securing a gap 32 in between and at the free ends, i.e., 
at the left side in Figure 3, of the two forked legs 30a 
and 30b, through which a later described inner cable 51 
of the brake cable 50 is to be inserted. Further, the brake 
lever 30 has arc-shaped grooves 33 and 33, at the free 
ends to catch a cylindrical cable end nipple 52 fixed on 
a top end of the inner cable 51 , making an engagement 
between the two. Outer edges 30c and 30d at the free 
ends of the two forked legs 30a and 30b are designed 
to be semicircular. 
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[0028] The two forked legs 30a and 30b at the right 
side of Figure 3 are integrally superposed by a means 
such as welding or other fastening means known to 
those of skill in the art. A first engagement groove 31 is 
formed in the forked legs 30a f 30b for engagement with 5 
one brake shoe 12 and a first pin hole 34 is formed to 
receive a pin 21. In addition, a first trigger-shaped pro- 
trusion 35 formed at an opposite side of the first pin hole 
34 slidably abuts on a top of the bolt 15 (see Figure 2). 
[0029] The strut 40 also comprises two facing plates io 
40a and 40b, and a bridge 40c positioned intermediate 
in the longitudinal direction thereof for interconnecting 
the two facing plates 40a, 40b. 

[0030] At the left side of the strut 40, the facing plates 
40a and 40b are superposed to be integrated such as is 
by welding and the like and the strut 40 defines a space 
42 between the two plates 40a, 40b at its intermediate 
portion (see Figure 3). 

[0031] A second engagement groove 41 is formed at 
the left side in Figure 3 on the superposed portions of 20 
the plates 40a and 40b for making an engagement with 
the other brake shoe 13 while second pin holes 43, 43 
are formed on the other side of the plates 40a and 40b, 
i.e., at the right side in Figure 3. In addition, the second 
protrusion 44 below the second engagement groove 41 25 
slidably abuts on the top of the bolt 15 (see Figure 2) 
[0032] The brake lever 30 is disposed in the space 42 
of the plates 40a, 40b and is rotatably supported relative 
to the strut 40 by the pin 21 which is inserted in the sec- 
ond pin holes 43, 43 of the strut 40 and the first pin hole 30 
34 of the brake lever 30. A clip 22 secures the pin 21 in 
place at its top end. The brake lever 30 is restricted in 
its clockwise rotation in Figure 2 by abutting the bridge 
40c of the strut 40. 

[0033] In order to install brake cable 50 on the brake 35 
lever 30, a sufficient entry space 45 is reserved around 
a point between the outer edges 30c and 30d at the free 
end of the brake lever 30 and the superposed portion of 
the strut 40, i.e., a wall 40d of the space 42, so that the 
cable end nipple 52 may be passed through that entry 40 
space 45. 

[0034] Further, as shown in Figure 2, the wall 40d, 
which forms the entry space 45 within the space 42 of 
the strut 40, is designed to be widened toward the upper 
side in Figure 2, dividing into two sections, i.e., a lower 
half where the nipple 52 is inserted and an upper half 
where the nipple 52 is to be passed through immediately 
after the lower half. Here, the space 42 at the left side 
of the strut 40 is shaped to have its upper half wider in 
the longitudinal direction (along the sectional view of so 
Figure 2) than the lower half, thereby allowing the nipple 
52 to be inclined as it passes in the entry space 45. 
[0035] Furthermore, the facing plates 40a and 40b 
have bent inclinations and an ramped surface 40e at the 
wall 40d, so designed that the upper half of the space 55 
42 at the left side of the strut 40 becomes wider as it 
goes toward the top of the space 42, i.e., in the opposite 
direction of the brake cable 50 being pulled. 



[0036] In addition, to facilitate the insertion of the nip- 
ple 52, funnel-shaped or flared-out portions 46, 46 ex- 
pand the space between and toward the bottom of the 
two, i.e., toward the entry side of the nipple 52. 
[0037] Moreover, projections 47, 47 project toward 
one another in the middle of the facing plates 40a and 
40b in the longitudinal direction, thereby restricting an 
amount of side-to-side movement, i.e., a yawing move- 
ment toward the facing plates 40a and 40b taking its piv- 
ot section as the fulcrum, of the brake lever 30 at the 
arc-shaped groove side. 

[0038] The projections 47, 47 may alternately be po- 
sitioned on the brake lever 30. In addition, as another 
means to restrict the yawing movement of the brake le- 
ver 30, dimensional precision may be maintained by 
such as coining and anti-distortioning the parts instead 
of using the projections 47 and 47. 
[0039] A drum brake side of the brake cable 50 com- 
prising an inner cable 51 ,an outer casing 53 and so on 
may be positioned as follows. 

[0040] A bracket 53a fixed an an end of the outer cas- 
ing 53 is fixed with the back plate 1 0 by the bolts 15 and 
15, 

[0041] The inner cable 51 slidably inserted within the 
outer casing 53 has the nipple 52 at its top end, and an 
engagement surface 52a of the nipple 52 makes an en- 
gagement with the arc-shaped grooves 33, 33. 
[0042] Curvature of this arc-shaped engagement sur- 
face 52a is preferably set to be a smaller radius than 
that of the arc-shaped grooves 33, 33. By keeping the 
curvature of the arc-shaped engagement surface 52a 
within the preferable range, any rotation of the brake le- 
ver 30 at the engagement section between the arc- 
shaped grooves 33, 33 and the engagement surface 
52a is allowed even if a rotation angle of the brake lever 
30 is varied during the operation, thereby maintaining 
linearity of the brake cable 50. Also it helps to increase 
the durability of the engagement section and to prevent 
deformation of the inner cable 51 immediately below the 
nipple 52. 

[0043] The following section explains a process of in- 
stalling the brake cable 50. The brake cable 50 may be 
preinstalled in the drum brake; however, for the sake of 
convenience in handling the drum brake, this section 
deals an example of the installation process of the brake 
cable 50 In the drum brake already mounted on the ve- 
hicle. 

[0044] The nipple 52 fixed on the inner cable 51 is in- 
serted from outside of the brake through holes of the 
stiffener 1 1 , the back plate 1 0, and the seat portion 1 4b 
of the anchor block 14, and the nipple 52 is inserted into 
the funnel-shaped or flared-out portions 46, 46 of the 
strut 40. 

[0045] As shown by a dotted chain line in Figure 2, 
when the nipple 52 passes through the entry space 45 
of the entry side of the space 42, the nipple 52 is ad- 
vanced in the space between the wall 40d of the space 
42 of the strut 40 and the brake lever 30 along its curved 
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outer edges 30c and 30d. 

[0046] At that time, a clockwise rotational force 
(torque about the pin 21) is exerted on the brake lever 
30 but does not rotate the brake lever 30 since the top 
edge of the brake lever 30 abuts against the bridge 40c 
of the strut 40. 

[0047] As the inner cable 51 is further inserted and 
the nipple 52 reaches the inclined portion of the space 
42 at its upper halt of the entry space 45, a peripheral 
surface of the nipple 52 is pushed against the curved 
outer edges 30c and 30d and is inclinedly moved toward 
the ramped surface 40e at the left side of Figure 2. At 
this moment, the inner cable 51 is caused to be bent 
thereby generating a self- restoring force, which tends to 
urge the bent inner cable 51 and nipple 52 toward the 
solid-line position shown in Figure 2. 
[0048] When the nipple 52 passes over the outer edg- 
es 30c and 30d of the brake lever 30, the so If- restoring 
force generated in the inner cable 51 leads the inner ca- 
ble 51 in the gap 32 of the brake lever 30 and the nipple 
52 engages with the arc-shaped grooves 33. 33 of the 
brake lever 30. 

[0049] Then, the bracket 53a of the outer casing 53 is 
fixed on the stiff ener 11 by the bolts 15 and 15. which 
complete the process of installing the brake cable 50 in 
the drum brake. 

[0050] When detaching or removing the brake cable 
50 from the drum brake, as opposed to the above-de- 
scribed process; the bolts 15, 15 are unscrewed from 
the bracket 53a and the nipple 52 is pushed up toward 
the opposite direction of the brake cable 50 being pulled; 
and an external force is applied on the brake cable 50 
to forcibly incli nedly pull back the n ipple 52 into the entry 
space 45. 

[0051 ] The space 42 of the strut 40 is so designed that 
the upper half is to be longitudinally wider than the lower 
half, i.e. : entry side. Therefore, at the time the nipple 52 
of the brake cable 50 is inserted, the nipple 52 is inclin- 
edly passed within the inclined portion of the space 42. 
[0052] Accordingly, without reducing (sacrificing) the 
lever-ratio, i.e., L/H, an entire length of the strut 40 may 
be shortened, thereby providing a compact design. 
[0053] In addition, a spring means may be employed 
as in the traditional device. In that case, an elastic spring 
leg, i.e., the elastic spring lego, In Figures 8A and BB, 
of the spring means may be positioned along the 
ramped surface 40e in the space 42 of the strut 40. 
[0054] If the inner cable 51 from the side not shown 
in the Figures is pulled, the brake lever 30 in Figure 2 is 
rotated counterclockwise with the pin 21 to push the 
brake shoe 1 2. thereby generating a counter force mov- 
ing the strut 40 to the left to push the brake shoe 1 3. As 
a result, the pair of brake shoes 1 2 and 1 3 spread apart 
each other to make frictional engagement with a brake 
drum not shown in the Figures. 

[0055] In Figure 1 , if the brake drum rotates clockwise, 
the brake shoe 12 is supported by the anchor block 14 
to generate a braking force. If the brake drum rotates 



counterclockwise, the brake shoe 1 3 is supported by the 
anchor block 14 to generate a braking force. 
[0056] Another embodiment of this invention is ex- 
plained next. For simplifying the explanation of this in- 

5 vention, this second embodiment uses the same refer- 
ence numbers and signs increased by an order of 100 
for identical or nearly identical parts or components of 
the first embodiment, and the detailed explanation of 
such parts or components will be omitted hereinafter. 

10 [0057] With reference to Figures 4 and 5, another 
shoe actuating apparatus is explained, which is 
equipped with a different shape of the nipple 1 52 with a 
plate spring 160 as a means to restrict rotation of the 
brake lever 130 in the opposite direction of the brake 

is cable 1 50 being pulled. 

[0058] The plate spring 1 60 has a pivot cover 1 61 and 
a curved leg 163. The pivot cover 161 is shaped In a 
rectangle without a vertical line in cross-section and cov- 
ers over the pivot section of the strut 140. Further, the 

20 pjvot cover 161 has a hole 162, on its both edges, into 
which the pin 121 is inserted for the installation. The 
curved leg 163 integrally extends from the pivot cover 
161 , and its top end slightly elastically contacts with the 
top surface of the still superposed portion of the brake 

25 lever 1 30 similar in function to the bridge 40c described 
in the first embodiment. 

[0059] For the installation of the brake cable 1 50, the 
nipple 152 inserted and pushes the brake lever 130 
causing its slight upward rotation with the pin 121 . After 

30 the nipple 1 52 passes by the brake lever 1 30, the curved 
leg 1 63 is designed to possess a restoring force capable 
of retracting the brake lever 130 to its initial position. 
[0060] Further, for a spring means to retract the brake 
lever 130 to the initial position (i.e., a means to apply a 

35 restoring force in the direction of the brake cable being 
pulled), a wire spring (not shown in Figures) may be sub- 
stituted instead of the plate spring 160 in this embodi- 
ment. 

[0061] The nipple 152 of the brake cable 150 is 
40 formed by pressing one side of a round bar to be plated 
leaving the other side round, shaping the top of the 
pressed side to be a horizontal cylindrical head, and 
shaping the rest of the pressed section rectangular, 
thereby constituting a nipple body 154. Each flat side 
45 surfaces of the horizontal cylindrical head has cylindrical 
lugs 155 projecting evenly In the middle of both flat side 
surfaces. Alternatively, the cylindrical lugs 155 may be 
a circular pin pushed into and projected at both flat side 
surfaces. The other round side of the nipple 152 is a 
50 tube in which an inner cable 1 51 is inserted and securely 
fixed to the inner cable 1 51 . 

[0062] In addition, the nipple 152 may be an integral 
kind produced by an aluminum die-cast process if the 
inner cable 151 is simultaneously inserted while casting. 
55 [0063] The embodiment of Figures 4 and 5 employs 
a cross-shaped nipple 152 when viewed from its side. 
However, the nipple 1 52 may be formed in a T-shape by 
moving the cylindrical lugs 155 to the upper end of the 
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nipple 152. 

[0064] The second embodiment, like the first embod- 
iment, employs the same shape of the space 1 42 of the 
strut 140 at its left side, in which the upper half is wider 
in the longitudinal direction of the strut 1 40 than the low- 5 
er half. 

[0065] A convex or concave contact segment 136 
may be formed on a peripheral surface of the brake lever 
130 opposite the arc-shaped grooves 133, 133 of the 
brake lever 130. The contact segment 136 is reachable 10 
by a tool, such as a screwdriver, inserted from outside 
of the brake. 

[0066] A process of installing or detaching the brake 
cable will now be explained with reference to the second 
embodiment. 15 
[0067] For the installment of the brake cable 1 50, first, 
the nipple 152 fixed on the inner cable 151 of the brake 
cable 150 is Inserted in the funnel-shaped portion 146 
from outside of the brake. 

[0068] As the inner cable 151 is further pushed, the 20 
plated portion of the nipple body 154 is led into the gap 

132 of the brake lever 130 and the peripheral surfaces 
155a, 155a of the cylindrical lugs 155, 155, projecting 
from both sides of the nipple 152, abut against and push 

the outer edges 130c and 130d of the brake lever 130 25 
to push them up causing their upward rotation with the 
pin 121 as shown in dotted lines in Figure 4. 
[0069] During the above process, the largest circum- 
ferential surface 1 54a of the other end of the nipple body 
1 54 slides in the inclined portion of the space 1 42 of the 30 
strut 140, and the nipple 152 inclines to depart from the 
brake lever 130. As the nipple 152 inclines, a self-re- 
storing force is generated in the inner cable 151. 
[0070] After rotating the brake lever 1 30 to slight de- 
grees, the cylindrical lugs 155, 155 of the nipple 152 35 
pass by the outer edges of the brake lever 130, and an 
urging force of the curved leg 1 63 of the plate spring 1 60 
retracts the brake lever 1 30 to the initial position. At the 
same time, the self- restoring force generated in the in- 
ner cable 151 makes an engagement between the cy- *o 
lindricallugs 155, 155 and the arc-shaped grooves 133, 

133 of the brake lever 130. Then, the installation of the 
brake cable 1 50 is completed by fixing the bracket 1 53a 
of the outer casing 153 on the stiffener 111 by the bolts 
115. 45 
[0071] To detach the brake cable 150, first, the brack- 
et 1 53a of the outer casing 1 53 is removed, and the inner 
cable 1 51 is pushed back to displace the cylindrical lugs 
155, 155 from the arc-shaped grooves 133, 133 of the 
brake lever 130. Then, the nipple 152 is forcibly moved so 
to the left in Figure 4. 

[0072] Finally, the brake cable 150 is detached from 
the brake as the nipple 1 52 is removed while a tool such 
as a screwdriver pushes against the contact segment 
1 36 of the brake lever 130. 55 
[0073] In addition, the nipple 152 in this embodiment 
may be substituted for the one in the first embodiment, 
and the cable end nipple 52 in the first embodiment may 



be substituted for the one in this embodiment. 
[0074] A third embodiment is shown in Figure 6. Here, 
instead of the plate spring 160 described in the above 
second embodiment of this invention, the brake lever 
230 may be retracted by an elastic force of a dust boot 
256 covering an input side (opposite side from the me- 
chanical shoe actuator 220) of the brake cable 250 as 
shown in Figure 6. 

[0075] Figures 7A-7C show another embodiment 
wherein the brake lever 330 is comprised of one plate. 
In this fourth embodiment, the nipple 352 is character- 
ized in that an outline of the nipple body 354 is rectan- 
gular and an insertion hole 357 is formed in its middle. 
Further, a section of the nipple body 354 to be disposed 
on the arc-shaped groove 333 of the brake lever 330 is 
designed to be a semicircular surface 357a and may be 
integrally formed by aluminum die-casting. Here, the 
width of the nipple body 354 is designed to be slightly 
narrower than the width of the space 342 between the 
facing plates 340a and 340b of the strut 340. 
[0076] An entire length of strut may be shortened with- 
out lowering the lever ratio of the mechanical shoe ac- 
tuating mechanism by designing the space formed be- 
tween two facing plates of the strut such that its upper 
half side is longitudinally wider than its lower half side. 
Therefore, this invention enables to design the mecha- 
nism not only to be smaller but also to improve the lever- 
ratio at the same time. 

[0077] Especially, since an entire length of the me- 
chanical shoe actuating mechanism is substantially 
shortened and compactly-designed, this invention is 
suitable for a drum brake utilized in a small size vehicle 
and has a significant economic effect. 
[0078] The space of the strut may be formed simulta- 
neously at the time the strut is formed by press. This 
facilitates the forming process and reduces the manu- 
facturing cost. 

[0079] The grooves on one ends of brake lever and 
the nipple of the brake cable are designed to be semi- 
circular, thus providing an engagement between the fac- 
ing surfaces and allowing smooth movement. There- 
fore, durability of the engagement section increases, 
and the inner cable under the nipple is not repeatedly 
deflected when operating the parking brake. 
[0080] This invention maintains a low amount of hor- 
izontal movement in the pivot section between the brake 
lever and the strut even if the section makes a slight 
yawing movement, thereby providing assured engage- 
ment of the nipple and the inner cable with the brake 
lever. 

[0081] A funnel-shaped or flared-out portion may be 
formed at an entry portion of the strut into which a nipple 
of the brake cable is inserted. This facilitates an insertion 
of the nipple into a drum brake already installed onto the 
vehicle with a brake drum and gives superior brake ca- 
ble installability. It is readily apparent that the above-de- 
scribed has the advantage of wide commercial utility. 
For example, this invention is generally applicable to a 
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brake with two separate brake levers. It may be under- 
stood that the specific form of the Invention hereinabove 
described is intended to be representative only, as cer- 
tain modifications with the scope of these teachings will 
be apparent to those skilled in the art. 1 s 

[0082] Accordingly, reference should be made to the 
following claims in determining the full scope of the in- 
vention. 



Claims 

1 . A brake cable-fixing device for a parking brake used 
in a mechanical shoe actuating mechanism com- 
prising: 15 

a brake lever (30;130;230;330) having a cable 
attachment portion (33;133;333) to receive a 
cable end nipple (52; 152; 252; 352) thereon 
formed along one end and a first engagement 20 
groove (31 ; 1 31 ) adapted to engage a first brake 
shoe (12;112;212) formed along another end; 
a strut (40;140;240;340) defined by a pair of 
facing plates (40a,40b;140a,140b;340a,340b) 
adjacent both ends of said brake lever (30; 1 30; 25 
230;330), said strut (40; 140; 240; 340) having a 
second engagement groove (41; 141) adapted 
to engage a second brake shoe (13;113;213) 
formed along one end of the facing plates (40a, 
40b;140a,140b;340a,340b) and a pivot section 30 
(21.43;121,143;221) pivotally supporting said 
brake lever (30;130;230;330) at another end, 
whereby said brake shoes (12,13:112.113; 
212,213) are spread apart as a pulling force 
generated by a parking brake cable (50; 150; 35 
250) is applied on said cable attachment por- 
tion (33;133;333) of said brake lever (30;130; 
230;330); 

a strut space (42;142;342) for receiving said 
cable end nipple (52;152;252;352) during as- 40 
sembly is defined by said pair of facing plates 
(40a,40b;140a s 140b;340a,340b) of said strut 
(40;1 40;240;340), an upper portion of said strut 
space (42;142;342) is longitudinally wider than 
a lower side of said strut space (42;142;342), *s 
whereby as said cable end nipple (52;152;252; 
352) is inserted into an entry space (45) formed 
longitudinally between outer edges (30c, 30d; 
130c,130d) of said brake lever (30;130;230; 
330) and an interfitting portion (40d;140d) of so 
said strut (40; 1 40;240;340), said cable end nip- 
ple (52;1 52;252;352) inclinedly passes through 
said longitudinally wider upper portion defined 
between said facing plates (40a,40b;1 40a, 
140b;340a,340b). 55 

2. The brake cable-fixing device as claimed in claim 
1, wherein said space (42;142;342) in the strut (40; 



140;240;340) reserved for said nipple (52;152;252; 
352) to pass through is designed to be longitudinally 
wider toward said upper side along outer edges of 
said brake lever (30; 1 30;230;330) along which said 
nipple (52;152;252;352) advances in its connecting 
process. 

3. The brake cable-fixing device as claimed in claim 1 
or 2, wherein said strut (40; 140) has a restraining 
means (40c;160) to restrict a brake lever rotation in 
the opposite direction of said brake cable (50;150) 
being pulled. 

4. The brake cable-fixing device as claimed in claim 
3, wherein said restraining means is a bridge (40c) 
crossing over said space (42) between said facing 
plates (40a,40b) of said strut (40). 

5. The brake cable-fixing device as claimed in claim 
3, wherein said restraining means is a plate spring 
(160), one end elastically connected with said strut 
(140) and another end with said brake lever (130). 

6. The brake cable-fixing device as claimed in any one 
of claims 1 to 5, wherein said brake lever (30; 130; 
230) comprises two facing plates (30a,30b;130a, 
130b), wherein adjacent ends of said brake lever 
facing plates (30a,30b;1 30a, 130b) are formed with 
grooves (33; 133) having a gap (32; 132) in between 
to define said cabie attachment portion; said nipple 
(52;152;252) of said brake cable (50;150;250) is in- 
stalled on and engaged with said grooves (33; 1 33); 
and said brake cable (50;150;250) is inserted in 
said gap (32; 132) in between said facing plates 
(30a f 30b;130a,130b). 

7. The brake cable-fixing device as claimed in any one 
of claims 1 to 5, wherein said brake lever (330) is 
comprised of one plate, and said nipple (352) of said 
brake cable has an opening (357) to be hooked on 
a groove (333) of said brake lever (330) defining 
said cable attachment portion. 

8. The brake cable-fixing device as claimed in any one 
of claims 1 to 7, wherein said groove (33;133;333) 
of said brake lever (30;130;230;330) and said nip- 
ple (52;152;252;352) of said brake cable are mat- 
ingly engaged on their semicircular surface (52a; 
155a;357a). 

9. The brake cable-fixing device as claimed in any one 
of claims 1 to 8, wherein at least one projection (47; 
1 47) is formed on at least one of a brake lever sur- 
face and a strut surface facing each other; and hor- 
izontal yawing movement of said strut (40;140;240; 
340) relative to a pivot section (34; 134) of said 
brake lever (30;130;230;330) is restricted by said 
projection (47; 147). 
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10. The brake cable-fixing device as claimed in any one 
of claims 1 to 9, wherein a funnel-shaped opening 
(46;146;346) is formed at a lower portion of said 
strut (40; 140;240;340) into which said nipple (52: 
1 52:252:352) of said brake cable (50; 1 50;250) is in- 5 
serted to define said entry space (45). 
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